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2. You and your classmates have recently identified a protein that when found in a mutated
form may cause cancer. You have been able to successfully determine the primary structure of
the protein (the * is the end of the protein corresponding with the stop codon)
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After determining the protein’s primary structure, your colleagues suggested that they would
be able to determine the entire and continuous DNA sequence that encodes the protein. You
quickly point out that this would probably be very difficult or even impossible for two different
reasons.

What are they? o

As you continue your research, you find a protein that functions very similarly in two other
tissue samples. Interested to see if these proteins are similar in structure or not, you quickly
determine their primary sequences as well: You carefully analyze and compare the primary
structures of the three proteins and notice obvious similarities but you find that they are not

identical. / \
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You report your findings to your colleagues. They immediately suggest that the three proteins
must be encoded by three separate genes that belong to a single gene family (a closely related
set of genes with similar structure and function). They suggest that some mechanism regulates
these genes so that just one is expressed in the different types of tissues you analyzed. You

quickly provide another explanation based on your understandi o ¥
i ing of gene regu
eukaryotic organisms. gorg gulation in

(a) Referring back to the question on Pg 1. (italicized). What are the two reasons that would

prevent you and your colleagues from determinin i i
g the entire and cont
that encodes the protein? nons DI sequence

(b) What is your alternate explanation to your colleagues’ theory of the three separate genes
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for these proteins?

(c) Describe the possible relationship between these three proteins by highlighting their
similarities leading to your conclusion.

(d) Draw a simple diagram of the gene(s) encoding these proteins to support your answer.
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